Roles of conserved nucleotide-binding domains in accessory proteins, HypB and UreG, in the maturation of nickel-enzymes required for efficient Helicobacter pylori colonization.
Helicobacter pylori synthesizes two nickel-containing enzymes (urease and hydrogenase), both of which are important pathogenesis factors. Among the many accessory proteins needed for maturation of these Ni-enzymes, are two proteins, HypB and UreG, each of which contain a conserved nucleotide-binding domain (GSGKT). To address the role of this domain in the maturation process, site-directed mutations were introduced in both hypB and ureG. The hypB site-directed mutant strain (Lys59 to Ala59) lacked hydrogenase activity and had less than 1% of the parental urease activity. Hydrogenase activity was partially, and urease activity was fully restored in the hypB mutant strain when grown on nickel supplemented media. The hydrogenase activity of the ureG site-directed mutant strain (Lys14 to Ala14) was comparable to that of the parental strain. However, the ureG mutant strain lacked urease activity, and this deficiency could not be suppressed even when the strain was grown on nickel supplemented media. The expression of immunologically detectable HypB and UreG in the mutants was similar to the parental strain. Expression of the UreA and UreB subunits of urease in both the mutants was also normal. Purified UreG parental and mutant (Lys14 to Ala14) proteins had molecular masses of 27 kDa, but possessed negligible GTP hydrolyzing activity.